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INTRODUCTION
 Wind drift and evaporation water losses (WDEL) strongly affect
the water application efficiency and uniformity of solid set
sprinkler irrigation systems.
 Daytime irrigation
 Negative factors
 Higher evaporative demand Higher WDEL
 Higher wind speed Higher WDEL
Lower irrigation uniformity
 Lower water application efficiency and uniformity
 Higher spatial variability of crop yield
 Positive factors
 Reduction of air temperature
 Reduction of vapor pressure deficit (VPD)
 Reduction of transpiration Gross WDEL vs. Net WDEL
 Increase of leaf water potential (LWP)
OBJECTIVES
To analyze the evolution of corn
transpiration and LWP during and after
daytime sprinkler irrigation (solid-set).
To quantify the changes in transpiration
and LWP during and after daytime
sprinkler irrigation (solid-set).
MATERIAL AND METHODS (1)
 Montañana (Zaragoza). Semiarid climate.
 2005 and 2006.
 Corn (Zea mays). Cultivar: Pioneer PR34N43.
 Sowing dates: 26 April both years.
 Sowing density: 81000 to 83000 plants ha-1; rows, 0.75 m.
N
Geographical coordinates
Latitude: 41º43’N – Longitude: 0º49”W
Elevation: 225 m a. s. l.
MATERIAL AND METHODS (2)
 Crop water requirements, weekly. ETc = Kc x ET0.
 ET0, standard weather station over grass (FAO PM).
 Kc, as a function of growing degree days.
 Irrigation applied:
 (ETc – Peff) / (Eff x LF).
 Treatment Moist: Plot being irrigated at the irrigation event.
 Treatment Dry: Plot being not irrigated at the irrigation event 
(but at night time).
 Treatments switched between plots. Generally, treatment moist 
twice per week for plot A, once per week for plot B.
 Generally, 2-3 h for irrigation event. 
MATERIAL AND METHODS (3)
 Sap flow measurements:
 Heat balance method.
 Dynamax Flow4. GSM system.
 4 sap gages (19 mm) per plot.
 Since 13 July 2005 (78 DAS) and 30 June 2006 (65 DAS).
 Every 15 (2005) or 20 (2006) minutes. Average of 4 gages.
 Leaf water potential:
 Scholander pressure chamber.
 Every 15 minutes before and after each irrigation event.
 Every 30 minutes during irrigation.
 Two sampled plants per measurement (the ear insertion leaves).
 Each measurement, average of the two leaves.
 13, 24 and 31 July 2006.
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RESULTS AND DISCUSSION (1)
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RESULTS AND DISCUSSION (2)
All irrigation events
MT, moist treatment
DT, dry treatment
Period N
LWPMT
(MPa)
LWPDT
(MPa)
LWPDT – LWPMT
(MPa)
1 h 
before
19 -1,6 -1,5 0,09s
During 23 -0,6 -1,5 -0,88s
1 h 
after
14 -1,0 -1,2 -0,24s
2-3 h 
after
5 -1,1 -1,2 -0,16s
s significantly different than 0 (paired t-test, p = 0.05)
RESULTS AND DISCUSSION (3)
Comparison of leaf water potential in the moist 
(MT) and dry (DT) treatments
RESULTS AND DISCUSSION (4)
 During the daytime irrigation events, the gross WDEL
were 19.3 % of applied water.
 If transpiration reduction is considered, the difference
between the gross WDEL and the net SEL were 5 % of
applied water.
 Application water efficiency should consider the
transpiration reduction for irrigation scheduling.
 The increase of LWP during daytime irrigation may
increase CO2 absorption, thus increasing photsynthesis
rate.
 Possible effect on yield should be further evaluated.
CONCLUSIONS
 Corn transpiration rate decreased by 60 % during
daytime sprinkler irrigation with a solid-set system, and
by 17 % during the following hour after the irrigation
event finished.
 This reduction was due to the lower VPD and evaporative
demand during the irrigation events.
 The LWP of corn plants increased by 61 % during the
irrigation events, and by 20 % during the following hour
after the irrigation event finished.
